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6.3.2 CALIBRATION

Conductivity systems must be calibrated before every water-qual-
ity field trip and again at each site before samples are measured.
Calibration readings are recorded in the instrument log book and
on field forms at the time the instrument is calibrated. Remem-
ber, the temperature sensor on the conductivity sensor must be
calibrated and District certified within the past 4 months.

Calibration and operating procedures differ, depending on
instrument and sensor type.

» Some conductivity sensors may need to be soaked overnight
in deionized water before use—Check the manufacturer’s in-
structions.

» Some analog instruments require an initial mechanical zero
adjustment of the indicator needle.

» For a cup-type cell, calibration and measurement procedures
described for the dip-type cell apply; the only difference is
that standards are poured directly into the cup-type cell.

» When using a dip-type cell, do not let the cell rest on the
bottom or sides of the measuring container.

Calibrate at your field site—bring

standards to sample temperature.

Conductivity systems normally are calibrated with at least two
standards. Calibrate sensors against a standard that approximates
sample conductivity and use the second standard as a calibra-
tion check. The general procedures described in steps 1-15 be-
low apply to most instruments used for field measurements—
check the instrument manual for specific instructions.

1. Inspect the instrument and the conductivity sensor for dam-
age. Check the battery voltage. Make sure that all cables are
clean and connected properly.

2. Turn the instrument on and allow sufficient time for electronic
stabilization.
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3. Select the correct instrument calibration scale for expected con-
ductivity.

4. Select the sensor type and the cell constant that will most accu-
rately measure expected conductivity.

5. Select two conductivity standards that will bracket the expected
sample conductivity. Verify that the date on the standards has
not expired.

6. Equilibrate the standards and the conductivity sensor to the tem-
perature of the sample.

e Put bottles of standards in a minnow bucket, cooler, or large
water bath that is being filled with ambient water.

e Allow 15 to 30 minutes for thermal equilibration. Do not al-
low water to dilute the standard.

7. Rinse the conductivity sensor, the thermometer (liquid-in-glass
or thermistor), and a container large enough to hold the dip-
type sensor and the thermometer.

» First, rinse the sensor, the thermometer, and the container
three times with deionized water.

* Next, rinse the sensor, the thermometer, and the container
three times with the standard to be used.

8. Put the sensor and the thermometer into the rinsed container
and pour in fresh calibration standard.

9. Measure water temperature. Accurate conductivity measure-
ments depend on accurate temperature measurements or
accurate temperature compensation.

« |f the sensor contains a calibrated thermistor, use this ther-
mistor to measure water temperature.

e If using a manual instrument without a temperature display
or temperature compensation, adjust the instrument to the
temperature of the standard using a calibrated liquid-in-glass
or a thermistor thermometer.

10. Agitate a submersible-type conductivity sensor up and down
under the solution surface to expel air trapped in the sensor.
Read the instrument display. Agitate the sensor up and down
under the solution surface again, and read the display. Repeat
the procedure until consecutive readings are the same.
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11. Record the instrument reading and adjust the instrument to the

12.

13.

14.

15.

known standard value.

e For nontemperature-compensating conductivity instruments,
apply a temperature-correction factor to convert the instru-
ment reading to conductivity at 25°C.

e The correction factor depends to some degree on the specific
instrument used—use the temperature-correction factor rec-
ommended by the manufacturer. If this is not available, use
correction factors from table 6.3-3.

e If an instrument cannot be adjusted to a known calibration
standard value, develop a calibration curve. After tempera-
ture compensation, if the percentage difference from the stan-
dard exceeds 5 percent, refer to the troubleshooting guide
(section 6.3.4).

Record in the instrument log book and on field forms:

e The temperature of the standard solution.

e The known and the measured conductivity of the standard
solution (including + variation).

e The temperature-correction factor (if necessary).

Discard the used standard into a waste container. Rinse the
sensor, thermometer, and container thoroughly with deionized
water.

Repeat steps 7 through 13 with the second conductivity
standard.

e The purpose for measuring a second standard is to check in-
strument calibration over the range of the two standards.

* The difference from the standard value should not exceed 5
percent.

e If the difference is greater than 5 percent, repeat the entire
calibration procedure. If the second reading still does not come
within 5 percent of standard value, refer to the troubleshoot-
ing guide in section 6.3.4 or calibrate a backup instrument.

e Switching instrument calibration scales could require
recalibration.

Record in the instrument log book and on field forms the
calibration data for the second standard.

Do not use expired standards.

Never reuse standards.
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Table 6.3-3. Correction factors for converting hon-temperature-
compensated values to conductivity at 25 degrees Celsius, based on
1,000 microsiemens potassium chloride solution
[Use of potassium-based constants on non-potassium-based waters generally does not
introduce significant errors for general purpose instruments used to measure conductivity]
Tez‘?jgg::telére Cofrrection Teggg::tetére Correction Te(rgzg:z’:;re Correction
Celsius) actor Celsius) BTy Celsius) LBy
0.5 1.87 10.5 1.39 20.5 1.09
1.0 1.84 11.0 1.37 21.0 1.08
15 1.81 115 1.35 215 1.07
2.0 1.78 12.0 1.33 22.0 1.06
25 1.76 125 1.32 22,5 1.05
3.0 1.73 13.0 1.30 23.0 1.04
3.5 1.70 13.5 1.28 235 1.03
4.0 1.68 14.0 1.27 24.0 1.02
4.5 1.66 14.5 1.26 245 1.01
5.0 1.63 15.0 1.24 25.0 1.00
5.5 1.60 15.5 1.22 255 0.99
6.0 1.58 16.0 1.21 26.0 0.98
6.5 1.56 16.5 1.19 26.5 0.97
7.0 1.54 17.0 1.18 27.0 0.96
7.5 1.52 17.5 1.16 275 0.95
8.0 1.49 18.0 1.15 28.0 0.94
8.5 1.47 18.5 1.14 28.5 0.93
9.0 1.45 19.0 1.13 29.0 0.92
9.5 1.43 19.5 1.12 295 0.91
10.0 1.41 20.0 111 30.0 0.90

To extend the temperature range shown in table 6.3-3, consult
the manufacturer’s guidelines. If these are unavailable, use the
following equation:

Cm
%1 40.02 (t - 25)
where,
C,, = corrected conductivity value adjusted to 25°C;
C,, = actual conductivity measured before correction; and
t = water temperature at time of C_ measurement.
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